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APPLICATIONS INFORMATION USING ADVANCED SAMPLE HANDLING TECHNOLOGY

Pyrolysis of Natural and Synthetic Adhesives

Commercial adhesives are made from a large
number of different materials both natural and
synthetic. Materials such as animal hides, fish  [usundance
offal, and other natural materials like casein and

i L L e e e e BB e
500 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

starches have all been utilized in the making of . 26,83

glues. There is a myriad of synthetic adhesives 200000

which are commercially available on the mar- 180000

ket today.Their compositions include styrene- 160000

butadiene rubber based, epoxy resins, polyvi- | "

nyl acetate emulsions, and cyanoacrylates like 100000 s

Krazy Glue®. Most adhesives, whether natural 80000 oo | 4599

or synthetic, contain solvents which first might jzzzz 22880 | 5o [ 35633
be eliminated using a programmed tempera- soo00] MMW
ture ramp on the same sample. Once this is 0 w TR L -

done, higher pyrolysis temperatures can be
used to fragment either the natural products or
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polymer products of either adhesive group.
A natural hideglue (solid) and synthetic adhe- | aundance
sive for carpeting were pyrolyzed at 700 °C for
10 seconds and chromatographed using a MSD 40000007 40
detector. Examination of the total ion chro- 3500000 e 305
matogram of the hideglue (Figurel) shows typi- —
cal nitrogenous compounds like pyrrole at 3.90 344
min and substituted pyrimidines at 19.29 min. 2500000 1019
The chromatogram of the carpet adhesive (Fig- 2000000
ure 2) shows typical methacrylates as the me- 000
thyl ester at 2.81 min and the octyl ester at 17.22 41,04
min. 1000000 4°H73
so0000] 2 13311722 2;5013 33874255
Similarly pyrolysis using GC/MS for analysis olelb 1. ‘m"“u‘H‘zﬂ‘lﬂu‘tlwm‘
could be used to determine component make- 500 1000 1500 20.00 2500 30.00 3500 40.00 4500 50.00
up of other adhesives mentioned above like —

Krazy Glue®. Figure 2



Equipment

All samples were pyrolyzed using a CDS Model 2500

Pyrolysis Autosampler interfaced to a Hewlett-Packard

6890 gas chromatograph with a mass selective detec- FOR MORE INFORMATION

tor. CONCERNING THIS APPLICATION,
WE RECOMMEND THE
Pyrolysis FOLLOWING READING:

Bakowski, N. et al., Comparison and

Interface oven: 300 °C Identification of Adhesives used in

Ramp: 10 °C/ms Improvised Explosive Devices by

Temperature: 700 °C Pyrolysis-Capillary Column GC/MS,

Time: 10s J. Anal. App. Pyrol. 8, 483-492

Clean: 1000 °C for 10 s (1985)

Chromatography J. Challinor, Examination of Forensic
Evidence, in Applied Pyrolysis

Carrier: He Handbook, T.P. Wampler (Editor),

Column: HP-5 Dekker, US, 1995, Chapter 8, p.217.

30 m x 0.25 mm

Split: 75:1

Initial temperature: 40 °C for 2 min

Ramp: 6 °C/min Additional literature on this and

related applications may be obtained
by contacting your local CDS Analyti-
cal representative, or directly from
CDS at the address below.

Final temperature: 295 °C for 10 min
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C L '&: Analytical, inc.

CDS Analytical, Inc. has been a leader in the design and manufacture of laboratory instruments for sample prepara-
tion and analysis since 1969. We are dedicated to providing the best possible instruments for both research and
routine analysis. Well known in the field of pyrolysis, CDS manufactures the Pyroprobed 1000 and 2000 for the
introduction and analysis of solid materials by GC, MS and FT-IR. CDS offers a complete line of dynamic headspace
instruments for the analysis of volatile organic compounds in environmental, pharmaceutical and food applications,
as well as custom systems for complex, multicomponent materials investigation. Our customers, their requirements
and applications are important to us. To help meet your needs, we offer a wide range of analytical information and the
services of our applications laboratory. If you would like additional information, please contact us at the address
below, or call us at 1 800 541 6593.

CDS Analytical, Inc. 465 Limestone Road, P.O. Box 277, Oxford, PA USA 19363-0277 PH: 610 932 3636 FX: 610 932
4158




